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Abstract (Basic): EP 651431 A 

Mfg a semiconductor device comprises: (a) disposing a soln. in 
contact with a portion of a Si film on a substrate, the solution 
containing a catalyst for promoting crystallisation of the film; (b) 
crystallising the film by heating. Also claimed is the method using Ni 
as the catalyst and (III) the method as (I) in which crystals grow from 
the catalysed portion to a non catalysed portion and the devices (IV) 
made using the methods. 

USE - Mfr. of electro-optical devices e.g. active matrix liq. 

crystal devices. 
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ABSTRACT 

PURPOSE: To previously control a solution which accelerates the 
crystallization of a silicon film in element concentration so as to improve 
the silicon film in crystallinity and to lessen the solution in element 
content by a method wherein an amorphous silicon film is made to retain the 
solution and thermally treated to form an active region. 

CONSTITUTION: An amorphous silicon film 12 is formed on a glass substrate 
11. After a hydrofluoric acid treatment, an oxide film 13 is formed on the 
siicon film 12. Then, nickel is added to an acetate solution, wherein 
nickel is lOOppm in concentration. 2ml of the acetate solution is made to 
drip on the surface of the oxide film 13 on the amorphous silicon film 12, 
the substrate 11 is left to stand for five minutes keeping the oxide film 
13 in this state, and the oxide film 13 is spin-dried up by a spinner 15. 
By this setup, a nickel-containing acetate solution film 14 can be formed. 
Thereafter, the substrate 11 is kept in this state for five minutes and 
then thermally treated in a nitrogen atmosphere at a temperature of 550 
deg.C for four hours in a heating oven to obtain a crystalline silicon thin 
film 12. 
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jnf^J!ig$rJET:itirJ;D, ^b%KS^M i 2 wMSYt 
Sr?T^. CWfiS, z:y^;i<'dt|¥A$nrc:SI5:5J-2 2«««l 

^^t'vtst^ifiii-jgafi^iA^'^fon^,. 0 2 (c) \zis 

ViT, 2 4;^i^=-;/'ir;U7>itl:gS«A^nSB^{t7)?fi=^Dn:^c: 
0 , 2 5 di^|6UCMS<t*i??^3nit^«T* 
5. ;a:*3 2 5<7)^®far;"«lK <1 1 1> mj^\ZU^0!L 



[0 0 5 0] *ll^i^s||c^5^»T. jgisiss, •eu^i^iyisr 

^ft^ti-^dilC^fcO. ::: y^r;P;5^iE^J»A$nfc^J« 
»C*3tt-S)->y'^;UOigS^ 1X10 'fiatoms c m-^~ 1 
xiOlSatoins c m-^ODiQlSTSiHaiDltgT^. 0 . m^\Z 

[0 0 5 1] *^»|-c^LAc=fc-j;5:;^ft{c=fc^T}^fi)c 
CO 0 5 2] mTL^t. MStt^^JKilcyW hlfegUK^ 

[0 0 5 3] LTi^L;^*^?,. iigStt^«aAW:7-yg5l4 

[0 0 5 4] &.±m^f:i^viz. m^f^izi^^7!)^0^mi. 
[0 0 5 5] mmmz} :^mMm\t, msjmx:^^ 

-y^}]^^^7if.mS.X$>^T)\^Z2—MZ^^-^^k, I^S 

n^mm.i:.\zmm-r^mx3b^. ^m.mx\t. -ytr 

mt^t-r^ms.izf3i^ ^ -3 «cTti«j;vi. 
[005 6] mmm 1 ^ftitms&m 2 

[0 0 5 7] EAT^<*:6<j;5:^#eattlBTS. ST, ->y 

Kd^/av i f^lsb. f^^<tTM iZ 43 -Sail^COKSJC®^ iZ^ 
[0 0 5 8] i^/S:, T;U3-Jl'<i:L/TtiX^'y— 



(7) 
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Vi-s. STx^'y— ;^lcg^^i^(0I:y'^^;^7'■fe5^;^7•feh 
:^^— h^—y^)l<DmiZiSkWl'X 1 0 0 p pm(r;^-5i 

CO 0 5 9] 'tLx:i(Dmm?:^^nmmm±\zm^-r 
•5. m<mm<DTim (200 

0 AJP) d^Tgfit^txfc 1 0 Omm^(D:fjy7.&^±iZ l 
0 0 0AOP$Ty7X;7CVDj£-e}efifcL^cfc(^T^ 
•5. 

[0 0 6 0] ±tEl^aHamJBl±'v(Z)^SEW^*tt. |g 

M^aj 1 ^mi&m 2 «7K®®?r,^ti/t*g-ck 0 , i>7S < T 

SUdtlCgHfS. C:C1T«, 1 0 Omm:ftW®a{c 
CO 0 6 1] ^LT, C:«Dl;^«T5:5>PB^^-r-5. 
5 0 0 r pmT l^J-WlEKg^-a-^. dco^tt. 5 5 0 

CO 0 6 2] C*M^»J4) *||J6^J«. M«^3gTab-i> 

[0 0 6 3] ^mmm\Z:iSl^Xit. m^LXO: Imo 

[00 64] mmm 5 d :^mmit. ^^m<D:^m^ 

TFTS:f^T-5«»J«:^r. ^SiJ, T F T (DJEf^ffi^ffl i: 
[0 0 6 5] S3 lC2|sL|^«»jrof^XSffl«lM<£:5^-r. 

0 0 oAc/P^irfiRjsr-s. z.<m.-{tmMm-i. 

[0 0 6 6] ^LT. ^a^a^M^nM^aj 1 iimmts. 
yjm-^i 0 0 oAo/?$tifdcBirs. -s-lt. s^sk^ 

m«r5t0l^<fci6O7'yKmSW^, -^FV^S^YtM 2 0 * 

2 0 Ams.<^m:^izWLmnmm.x(D\jv^<Dmsi\z^6 

[0 0 6 7] -e-bTl 0 p pmror:5/-ir;|,S^:arLfcB 
tf > K 7 -f *ff ^ . -^©^/N* 7 T 7 >y KJCO; o xm<t 

mmm2ot2 i^^r)m^, ssos, 4i^!a«jjof?i 

mmm 1 1:* LTif^:;^^^!^ u) 

[0 0 6 8] Zlcoi-y-irjU^SAT^XSli, HMflSJ 3 
ifcttSIMW4IC;35LyS:":^ffiJCJ;oT^).i:Vi. ^Sl. n 



[0 0 6 9] ?*cic. t^^<t[^rzmmm^n-^-->ifi, 

T. S«W«tgtl 0 4 *3gJER-r«>. C:©a:(;ftW«^l 0 
4«TFTOStte*m-r-g.. ^LT, ;P$ 2 0 0~ 
1 5 0 0 A, ;i 1 0 0 0 k(Dmt^m lO s^m 

fi)t-r«.. cioKfk^KiM^y'f Ki^ggua<!:LTfet8^tgf 
•s. (0 3 (A) ) 

CO 0 7 0 ] ±Bimitmmm i o 5 <Dm^^z^t1^S:A^^^- 
mx$>^. zzx'it. TEos^^ntL. mmtth 

icaSiSft 1 5 0-6 0 or, »^ L<«3 0 0~4 5 
OX:x. RF:/7X-7CVDttTihK-Jt«L75:. TE 
O S iK^C)JE:'7Ji:« 1 : 1-1 : 3. Sfc. JE;^li 
0. 0 5~0. 5torr, RFA"?— «1 0 0 — 25 

owtLfc. a&■^.^l^iTEos*lS^s^iLT;^^/>:#>^ 

i: i: t) JCMJE C V D ft L < ^JE C V D 5^ IC =t T . 
SffiSaSrS 5 0-6 0 or, ffiL<!i4 0 0-5 5 
O-CiLTJgfiicLfc. fi!c)R^. K3?=fe u < ti;ty>«# 
HSLT4 0 0-6 0 OrTS 0 - 6 O^J-Tr:— ;H,/i:. 

[0 0 7 1] dWtt^TK r FX=^>-V— I/— tf— (JS 
S2 4 8nm, 2 0 n s e c ) ^SV^ti-^-tlt 

m^i^^^MWT-SCliT. ->'J3>^tg?l 0 40M 

■Tie, a^«i5^^aj?Wlc»f^r^Ci;J«-T?^, Lt^h 

<Dimiz:t=\^^xit.mmx$>^, 

[0 0 7 2] 2 0 0 OA- I iim©T;i/5 

-i7Am^m^}f-i^mmmzj^r?xmis.i.x, 
:z'yAizitxA>i^'yA (Sc) ^0. 15-0. 2a 

7, l-3%<DS5KcDX5^U>iyun— 

2 2 0 VS-rm£E«r±ff. 1 ^ffl^LT^ 

1 5 0 0 - 3 5 0 0 A, «»JA«, 2 0 0 0 AWl^ffiK/k 

1 0 9 <&J^^Rr^. (03 (B) ) 
[0 0 7 3] ^(DWi. 'i^>\'-}^>^m (yyX^\^ 
-tf>i^teifeVi-j) (CioT, €-TFTrolitt->'Jn 

(») ^ffiAL^. K-tf>y;y^<hL-r«7*X 
7-<> (PH3 ) K— X»«. 1-4x10 

•5cm-2ir-i). 

[0 0 7 4] 113 (C) {r5^-rj;-5tCK r FX 

4^->v— U'— tf— ()Kfi2 4 8 nm, '^)l'Xm2 0ns 
ec) ^BHftLT, ±l2:F«#l^®(7D»AirJ::-3TMS 

1 5 0-4 0 OmJ . cmZ . iif*L< 



«2 0 0~2 5 OmJ/cm2 C^LT. NM 

^mm m) 0M1O s. 1 0 d^m^^-r^. cne.® 

mm<Di^- hJ£Si«2 0 0~8 0 0 Q^^nTStjfc. 
CO 0 7 5] dWXSlCiS^iT, U— tf^^'.^li^d^t) 
yyyi^n.7>:f^mmVXm.mNi\Zl 0 0 0- 
IZOOr (.z^Vzi>^-:$'—(D'&&) 

'T——M (RTP. ^if-y h • -9— • :/n-t:^ 
[0 0 7 6] ^(Dm, ±m\zmmimim 1 1 0 iur. 

DjfetcioTKrbSJffJKSrPS 3 0 0 0 AM^T^, S 

«ias[{S2 5 o~4 5 or. mxiic. 3 5 ortr^. 
r^. (0 3 (D) ) 

CO 0 7 7] ^^LT. gf^lMS^i^l 1 O^Xy^>^L. 
T. 01 (E) ir^Ti-SicTFTwy— x.'KU-r > 

>®SE«a 112, 113 t:m^L. Sim. 1 1 3 

a 1 1 1 jc^s-e-s. 

CO 0 7 8] 7'7Xv«ia«r^ViT:ry-5^;i'$#AL,fe 

it. 

CO 0 7 9] L*^L, *|IM«iJ©«t-3(C I 0 p pmCDfi 

S b TM^tt J; < fr/S: ^ C i: ^ , 
CO 0 8 0] m^iZ, 7X^4'-C3 0 0~4 0 OTCTO. 

•5. C:w«t'5«CLT. TFT;^^^sS.-r-5. I^B# 

-(OTFTtt, V— >«*R 1 0 B.'l 0 9i: 
5"i'^;WgJ5£ffi®l 1 4S:WLTVi«. 1 1 5*«N 

CO 0 8 1] *|^S6^J®«fi£?:SIHLfc*&, ©14^4" 

izWiET^- y ^)u<Dms^^t. 3 x i o i s c m-^mm& 

S^sf^-eneiT®, IxiolSatoms cm-3~3xiO 
ISatoms cm"3T^'i)<i:#^6tl-5. 
CO 0 8 2] (ia6«iJ6] 2|s:|5^6«sj|-;feV»T«, |gM«sj 

'Srwsi'rcm^, y'n-i :^<Dfsmmmm\zis\,-f^-y^ 



It 58^07-183540 

CO 0 8 3] *II^E^sj{c43it^--:/y;i.7E^ojgx::;'7j* 

tuTii. mmm3, nmm4-vm-ryjmizj^'j>xhj: 

C 0 0 8 4 ] *SIJ6«»Jti. ^7 h U i';^<7D®^ 

(Dmmizm^^in^TFT<Di^^j:^izmt^'b(Dxs> 

l24{C*l?MeiJ«f^as!X@<&^T. ^T, S«2 0 
l*»t??L, TEOS •Xh4^-> • v7» i 

0 0 0 A (Dm{mm<DTii^m. 202 ^rj^/sfr^. l 

T> T'^XVC VDft(C«tr3T, JP$5 0 0~150 0 
A, m«l 0 0 OAcojStt ( IM) ©*SMa3SBi2 

0 3 ^^-r^o ;(k(za^B<](iP$ 5 0 0 ~ 2 0 0 0 
A. 1000 AcO^YtajgM 2 0 B^y^x-^c 

VDmiZj^^T^Mr^, -S-LT, KYta^M2 0 5€: 

0 6^j^*K-r^, 

C 0 0 8 5 ] b TUM^J 2 iz^ Ltz:fjmtZ^K> MSYt 

— y^)U<Dm&itl OOP pm-e^^. 
IgJ<U?^^f!t=«ltMfi»J2t?5^Lfcfe©i^— T-$.-5. ■ 

CO 0 8 6]^C0^. S^|?:ia^TT5 0 0~6 2 0 

^M3 0 3cDilgSYk^f?^i, U^mt, —y^JVLmm 
m^mAL,tz.mi^2 0 S^rdi^^tLT. ^^X^-^tl 

-5. m\Z^^iX\tM^2 0 4\t.— y^)V-immMX^tl 
TM^YtLfcSB^. ffi®2 0 3(ia:^r6]{r^a.ft L/!:g|? 
^^-^f. C:CD2 0 3T:^Sn-5^|6l^(DiK^(i, 2 

5iiinSST?*s. ^fc-e®iBSj5S;4:^rRi««[»& <i i 

1) l6:^|pIT?$>5C<i:^q8S$tlTViS. (0 4 

(A) ) 

[0 0 8 7] ^^\z, mt^mmzo s^m^t^. z.<d 

T^. -?-LT. mmmz 0 4^/i^—->^'<^, K^f 
xy?>yLT. .a#tcogtt®ffi®2 0 8 ^m^T^. 

04 (A) X2 0 eX'^^tlfcf^imt, —y^T 

X y 'T)vifi-mm& \z^^t ^ c i Tiifliig $ nx ^ » -s> . ci 
new^wrett, ^<n>^^(n^mz^WL\^x-yT)V(r>- 

ir*5i.iTti. ffittS2 0 8 ci^fei'iT, ::n6cox-y^;p 
CO 0 8 81 ^O^. I 0 0<*«96CO7K^^*-^tr 1 0 
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fUE, 5 0 0~6 0 0*0®. ^^WCtiS 5 ot:(o^ia 

2 0 8 c^«®s:Kik$-y-. wmmmzo 9 

^J^fiXT^). ^<kSl3gMo/?${il 0 0 OAtr-S. 5^ 
Sr. 7>=E~7^S^ (1^. 1 0 0 ?6) . 4 0 01: 
0. 6~4/im, 0iJx.Ji, 0. 8~1. 4(imiZ\f—i7 

1~1 0%«HC 1 ^SALTfeiVi. 

10 0 8 9] m$\-m(o^mt \^-c\tJ\a^->^>zf^m 

/N— ±coSS;^»* 9 0 0~ 1 2 0 CCcDFaiir^^Jc^tcIS 

«5 0~2 0 0t;/#, I55S«g^?^^-C 2 0 ~ 1 0 0 

Sdid^T^-S. (04 (B) ) 

[0 0 9 0] §l#^ViT, XA-y3"J >^^7£lci;oT, 
J5$ 3 0 0 0~8 0 0 OA. ^J^tf 6 0 0 0 Ac97;US 
:=^'i7A (0. 0 1—0. 2%C0X*>v'':7A*-^tr) * 

T. y-f h«®2 1 OS^iSfcr*. (0 2 (C) ) 
[0 0 9 1] set::. ci07';U5r:>::7A®«®0SMi£ 

i^sK^tbT, a®»cK<ki»iS2 1 i^mfSct^. z.<o 

0 0 0At*-5. ;4i3, z.<om<t'»i2 1 i«, ^o-fii- 

jbiEll@Sf<kX@-m«e)^c:<i:;iiT?^-5. (0 4 
(D) ) 

[0 0 9 2] ^(r. -!•:*-> K-tf>y* (^^XtK- 
t!>yi£<ht)»^) {CJ;^T, fitt®^^ (y-X.'K 

^y-r h®S2 1 0 t't<Dmm<omtm 2 1 1 ^-^T.i/ 

(PH3 ) ai3t«ffi*6 0~9 0 kV. «»J 

;^t^8 0 kVi-rs. H-X«lil X 1 0 15~8 X 1 0 
•5cm-2, 4 x i o '5 c m-2 fT-S. Clooig 

Naro:f:Mi|^!)^«t2 1 2 i 2 1 3 *}gfi£-r^ 

r^;i'TFTWli-&ttV'f ^^Tn\^1iSS<.(H^}—t7 



*iJWT-5 T F T {Ci3l/iTtt^,-^iS<(R$f#S/S:J{>{CjE3g 

CO 0 9 3] tf-3t<DBB|t»cd:oTT:r- 

;PS:fTofc. U-if-^ttLTti. K r FX^^^vTU- 
if— (2Sfi.2 4 8 nm. n)V7M2 0 n s e c) ^rflv^ 

x:^^;^:^:-Sgfi*^ 2 0 O ~ 4 O O m J . ' c m 
2 . ^JAt^2 5 OmJ.'cm2 iL, — *^R»r«c::3^ 2 ~ 
10->3yh. «»J;t«2->3 2/ HSSftL/t. COU— tf 

-%<r>mm\z.w&^2 0 o~4 5 orsffitcjnfStT^ 

dilCi^T. 3am€:lS:*Ci*u46TfcctV^. (04 

(E) ) 

CO 0 9 4] ^liT. 6 0 0 0 A«SE<t:^^K2 1 

-5. S^)IC. Xh">a— r-f >:yffi(cJ:oTM0J;'j:#U 
KJI12 1 S'&m^L. ^M^TaYkT-S. croj;^. 

oA(Dmmmmmt: (itobd trmsLL, dtis/t^^ 
CO 0 9 5] -euT, mmi€mm2 14.21 5ic3> 

><i:7';W5x':7ACD^MM{CJ:cTTFT(7Dfl® • BE.^ 
2 17. 2 1 8 ^?gfig;-r-5). 1^C07X^|?H 
^TTSSOr. 3 0^)-C»7-— ;i'S:fTV^ TFTSr^T 
^Ti7y^^Zf-^hOi7 7.<nmm^&^^05L-t^. (®4 

(F) ) - 

c 0 0 9 6 ] tmMm 7 3 0 5 (c*iij5E^j©fPsaig(^) 

WfM0*5^-r. S« (n— ->ii'7 0 5 9) 5 0 

l±lCX/t->^U></telC=i:oT;?$2 0 00 AcD^Yt 

mm<DTmmi 0 2^fgfis:L/i. TtiijMro^ 
^^z.f3iz)ftW:. 0. 1-1. ox:.'^-em^MS.&rF 

-r:>i^7 0 5 9»«T»*. 6 2 0~ 6 6 O'CT? 1 ~ 4 

^Pb^T-— ;i^L>t^. 0. 0 3~1. Ot:,':J3-. 

<«. 0. 1—0. 3*C,':Ji'T^?&L. 400-50 0 

[0 0 9 7] ^fc, 7'^Xtc VD?fet::J:oX. /PS 5 
00-1 500-4. 1 0 0 0 A W^tt (im) <D 

^^n-mmm=s:im.Lrz, ^lt. n^s^ji-e^ufc;^- 

#ia^ (;*C^) . 6 0 or, 4 8BtFBl7--;ULT.^ 
S<kSi±. ll^KSrl 0- 1 0 0 OAim^W;*:g-Sir/t 
^'-:r>i^LT. a^waSgK (TFTOTgttM) 5 0 
3«:}^*KLfc. (0 5 (A) ) 



(10) 
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[0 0 9 8] 7 0-*-9 0 96C07K|g^S:-&tnfL 

ffi. 5 0 0-7 5 or, {^6(]^Z\te 0 o^ct^K^ija 

^^7i<.m/mm= 1. 5~i. 9wit^T/t-f Dv'xzi 

rkS-tt, JP$ 500~1500A, 0 0 0 Aco 

mm<Dm^itM<t^ti^mfm<D2m-c$>^<r)x. 10 
0 0 A<Dm$<Dmmm^mtL.T. 1 0 0 0 a©se 

{tmrnm^ntzm-^tzit, m':>tt^mmo:>m$ as 00 

[0 0 9 9] -mizm<t^mm cy-f hseaaR) isit 
vx, :ktz\tzff3mmm'S:m<tr^:ii:iz^^xmmm 

<£^<L. TFTi:LX<Dm^'^\^±^i±^^(DX& 
[0 10 0] iiKitJCcfccTiS^tj^SIMS 0 4$rJgfiStL 

fc©^, mii:-m±n^m^mm. ams.^ 1 00 
%) . 6 0 ox:x2mmT——)ULrz. ms (b) ) 
^itm^^x. mmcvDmizji^x, i5$3ooo~8 

0 0 OA. m«6 0 0 0 A<?D#«SSaiR (0. 0 1~ 

0. 2%<omt:'^w ^^KMLfc. -?-L-r. ^mm^/'i 

znmmm'S:^:^^; tLxm^m-^B^iiz, i':i->K 
-tr>i/ffi (y7X^K-tr>i^«tfem5) ic<ko 

•&) cN«^s:#-^-r-5^*e«) (z.z.xitm) =s:mm 

Ufc. K-lf>i^^fXiUT, 7:*-;?.:7-f> (PH3 ) 

^m^K mj&nm^6 o~9 o kV. mpnii:a 0 kvt 

Lft. h'-XS«l X 1 0'5~8 X 1 0l5cm-2, ^J;^ 
it. 5x 1 0l5cm-2iL;t. ^(DM^. NMco^mm 

mwLs 0 6 <t 5 0 lim^-^nf^. 

[0 10 1] ^(^^, U-'>f-^(Dmi\Z^^XT-- 
;i'firofc. l^— tf-TttLTfi. K r FX^^v-y'U— tf 
— 4 8 nm, /t;i';^'lB2 0 n s e c) SJlVifc 

x:^;U4:-SBa[;&*2 0 0~4 0 0mJ,'ciii2 



«ilA«2 5 OmJ.'cmZ tL, -*^mic^€2~ 1 0 
->3yH. fi»Jx«2v3y Kraft L/i. d OD l^— y— >t 

wfisw^ 2 0 0 ~ 4 5 o°cms.\zin^-r^^ ~ t 

icJi^T. 24^$it:*:ltL46TfeJ;ii. (05 (C) ) 
[0 10 2] dWISfi. j£#^1.^{c=t^^>7* 

'3fc3sa<tL.fcs^'Nts®iK$n^-r<. looorti 

^i(^m7--MZhmm-^9Ji3mf3iT--)V^ff'j Z., 
id^T^S. (S3S^3t«;<f^;2. 
a«C!RiR$nsdJ. (ffitSO. 5~4 

STftrwT. :f}^7.^<Dlle^f)ifSim^zf3:^J:m^zis 

[0 10 3] ^UiT. /PS 6 0 0 0 Aro^<t?6^]K5 0 

TWita • BEiK 5 0 9 , 5 1 0 ^^BSiLft. StmiZ. I 
^07K5g#ffl^-r 3 5 or. 3 0^(D7-—)V^fT 
l\ TFTSr^J5£Lfe. (M 5 (D) ) 

[0104] JiiE ^c5^T;^ft-e^# e. nfc t f t w^sis 

«1 1 0~ 1 5 0 cm2 .'Vs. Sli«0. 2~0. 5 

V-^ >\Z-^^m^ K— bf>5^L/S:P5^-^^;i^TFTt) 
ffSLfct Ci;5. 9 0 ~ 1 2 0 c m2 , 'V s . 

Sffl«0. 4~0. &V,'mxS>r)s i^«PVD5£-^. 

T, ^Wimt 2m&>±m < . s m^t 2 0 ^m^s^ l 
FT«i 0 0 ox:(Dmm.mM<tizjz-DXf^m^tiftT F 

T {cmt ^ <t e 75: V i^;^M^ L fz. 
[0105] (MMm 8 ] *3^»J{iT 5^^- y v h >J 

[0 1 0 6] 0lC:feViT. 6 ltt:«f7;^»«T?*0. 6 

2liThUi^XttlctgfiE$n;^:tS^^^-t?$,0. i®^^ 

mziWcmx^m<Dmm7im^^tLx\,^^, rcoiH^e^ 

— tJ— O «X -f >y 5^ > i: L T T F T AigE® $ n 

croiS5l^tgtOTFT€:IBi(i-r-5itie)«Ki7-f 
/\'— T F T tJWM S *aT V i -5 <D f}<m iZI K ^ -f /N*— «^ 6 

2T^^. mmmi^ii 3 1 Ki7-f/\-— ^i^e 2 itiisi— 

S«6 l±(C-H*75^$flT3gfiK$nT<'»'5. 
[0 10 7] K^-f /N'-«^6 2(caHM$n«TFT!i 

iii^^«6 3!cSefi$n-i>TFT{aiS^?|@oo« 



6 3 frffiS T F T HJgfiSJ 5 l;:5^-r T F T «rffl 

CO 1 0 8] mmm9-i :^mmmit, mn^m i iz^t 
f^g^:^ifelc43^iT, mm.- y "Dv^K^is-^^^r^jM 

{cj:oT, mmitmmm^mizmBfim*)^'^^^^. 
$>^-^(^-fj^. *i. f^m^-htz.^xt>^^n-^mm\z=. 

[0 10 9] WSL {Zl--yifl 0 5 9) ±CT 

Dj£l::J:-pT3 0 0~8 0 OA. «SJ;iL«. 50 0AlXfi£ 

i56{c7>:/KMa5r*5c:/5:u. -?-<7)f*. m.m?^mm,'p\z^ 

\,^X\JV^<7imM^iBZ.f3.\^K 1 0~ 1 0 OAODKYta 

CO 1 10] m.<t^mmmfm^. mf&mf$mM\z^\i 

>if9m.^iiz.fs.\,^. 0 7 (A) <n^o\zm&f3i^ri^ 
CO 1 1 1] ei±OJ;3lcflKa®tc^0«»cJ;-SCflifb* 

i&^vftm. ^m&ii tmmiz7.}^>zj-y'^ >-^mz 
m-m^Lftmommunm^z, mm-y^)v:^mm-^ 
CO 1 1 2] -g-w^. mmm i tmmizmmfp\z^\'^ 

mmizy\d>ifmm'S:m-r:iinzj:^x, $^^n^mm 
-:fimiz&\^iM&mt0<mintt. h? (b) ic;fei.> 

CO 1 1 3] ladboDfi, raBitt7fcf>yoD«fra, ^^-fi' 

^ > K^-;^ h $rSfk $ -B-T^S i .-4 5 J: -5 IC 

0. 3i^mJ!^^Tt;£^ek"-3^CLyt. 
CO 1 1 4] mMmi<DJ:.vlZy\:f>^!l!iM^M^'riZ 



4$raJF07-l 83540 

»K:r'y'ir;i'^g*L. iKa<k«*c:75:o/s.ii-g-«c*3v» 
ic*5c:75:fcti-r. 1 ~ 1 0 /im@ftcD:*:^$conji^W7fe 
COj;-5;^*;eSYk^^<7)®S5c«*&©lCi>/d:<?S:0, * 

c 0 1 1 5 ] mmm i o ] :^mmmt, nmm 9 xi^ ■ 
*-2). @ 8 jc*si*E«»jcof^x@*^-r. s-r, 8 

0 1 (3-->c/7 0 5 9, 1 0 cm^) ill-. TtlkM 
ibTK^kSmffiS 0 a^l/^XvC VDftlIcfc-:5T3 
OOOAC^a^L^c. ^LT. y^XTC VDSJCcfco 
Tl^SMSaiBe* 3 0 0 ~ 1 0 0 0 A. «iJ>L«, 5 0 0 
AlCfimtfc. 

CO 1 1 6] -e©^. mmifild tmmz. ^^^mmm 

CO 1 1 7] ^<Dm. K{rMSttSrrfil±$-l*--5fc4(5(CU 
— tf-:)tS:MftL/t. Clco<i:^. K r Fx4^-> U— if 
(S?S2 4 8 nm) $•2 0 0~3 5 OmJ ,'cm2 

8 0 3d^f#e)nfe. ^fe. ClWMm. M7SMC#fiLTV» 
fe*iigSYk«iSttt^lC^S{k$n/t. (E8 (A) ) 

CO 1 1 8] oifir. LT?§^nfeittSttam 

)K8 0 3$:yl:$'-->i/LT. attcD^^8 0 4 (SW 

9 (A) . (B) (Dmizi^^m.mz$^Lx, mm.:^[^ii 
CO 1 1 9] iL<Dt^, T F T ^mti^nm\tm.^^m 

'f>«-S!t. «*J;1«. Nf^r^;i'MTFTOJ&&tC«. 

«;^^;ftSSS:Stt-5. ^ir. «S!croTFT/5^??«T-5 
#TFT<D?=:i':*i;K^{C#ftT'5Ma SC 

CO 1 2 0] -rut. 1^^m.<7i±^^-^^^^:^)l'<ok^ 
Si^ft-S. ^^^)Utim&mzit^X+6^iZ±^f3:m^ ■ 

:i«=fc^;^A^-;/4^(i^i^fk$nT0^^i. 
izLxmm-sti-f3:^\ mz.^■3:. ^^'^}lp^^z1&^An^D 

l»«^JCli*MSOTFTi:!^i;4¥<±7S<»!f^-C^^. - 



It) 



(12) 



4Sia¥07-l83540 



[0 12 1] *SI»k^JT{4. ^B^«7h*>^:^|6](cS3ffl 
ICj^bT. TfTfCio7S:li-& (E9 (A) ) 
<<, U-57mSif;<)ni6::3#^-rvi. SILT. 
af*«:*:€rvi. — 09 (b) Wj;-5tcS{tJCi:oS:« 
h^liJb. 5^-\'^;i^«9 0 2rttCi?ft-r^lS^9 0 3 

cD»;6<es^ u < , u Ac 1 0 f f A^^^T ^ ^ . est 

C. 09 (B) ®<t5Jcat^a3RJ88 0 4ttKW>« 

C:©S«a3SjK 8 0 4 ttT F TODSttJgSrJgfijcT-S. 
CO 1 2 21 ^HJS^JT^, ±IEeA^1-{Ct), ^t*>i^M 
a ^MT z.tiz ^^^^^m<DW-t^<t (c i ^(^T S o 
ft. fisj;l«. ^B^JSio:*: <^-r -Si. 5"-*' 

eK±<D:k^-/3i^M^nmtt I — ■*f-mHzJ: o TMS 
CO 1 2 3] Ld^L.;5:*ie.. *j^^J«J;3Jr7tf>i^ 

Tat). *fc, ^m^<tmmitu—*f-mnz^-:>xm^ 

ft. c:©<t5C7t*>i^Mg*]l6-rc:t{cj:53S!i;^75*K 
enfc, ts^tc, y-r h^mms ost lt. m;? 2 0 

0 ~ 1 5 0 0 A, mpili, 1000 AcTDSEYtSMIM^y 

^x-^cvDmizji-oxm^Lfz. 

CO 1 2 4] -5-0^. iSS 1 0 0 0 A~ 3 /im, #JX. 

5 0 0 0 A«7;W5:r':7i» (lwt%OTS i. feL 
<»iO. 1~0. 3w t %ODS c*#tr) K*;?,/ty3' 

irf h«S 8 0 6 ^JgfiXbfc. CJricSS* p H= 7 , 

i~3%(D®sKcDx9^u>yjz3-;i'^«(cSb. e 

T2 2 0 V^-r«BE*±tf. -^-cDttST IB^^^^L-T 
M7$-a-fe. dcO.fc'SfCLT. PS 1 5 0 0-3 5 0 0 
A, «'J>t«. 2 0 0 0 AcD^SKIk^t 8 0 7 ^JgfiRL 
(0 8 (B) ) 

CO 1 2 5] ^Om. K-tf>^'ffifCJ:oT. S 

«S^M8 0 4(C. y-f h«ffi8 0 6€r^;^i^<J:LTe 
ES^WJr'FMifei^ffiALfc. vfd?7> (B 

2 H6 ) ?&K-tf>^;^f;^iLTfli§J(l«:ftALT, PS 



^*Ei»)^«8 0 8$}gfiSL/i. :L<Dm^, mm<D\f—x 

att4~l 0X10 "50111-2. »iat|JE*6 5 k ViL 
it> (E8 (C) ) 
CO 1 2 6] $ 613. K r Fx:^^^^ U— y-- (iKfi 2 
4 8nm. a;UXi|S 2 0 n s e c ) ^SiltLT. K — fcf 
>4''$nfc:^iisEit^^t^8 0 8roStt<tSr*3C:^-=>^i. U 
— !f-C0X:^;P4^-SSli 200~400mJ.'c 
m2 , i(?^L<«2 5 0~3 0 OmJ.'cmZ fi^m^X 
Sb^ft. one. Hm^e^S 0 9iLT. -f^x^c 
VDftJCitjXKYt^^Bt^jSlS 3 0 0 0 AJCfiaSL 

CO 1 2 7] -?-LT, MPoi^eji^s 0 9. ^r-f hsmm 
>ya»c=fc-3T}g^L. /t5'-x>cyLTy-;^mM8 

1 OSrjgfitL;^. (0 8 (D) ) 
CO 1 2 8] S^IC. i' 3 >K 8 1 1 iUT 

iPS 2 0 0 0-6 0 0 0 A. SOOOAcDgft 

imm.8 0 9. y-f hiSei(tM8 O 5$rX-y5^>d^LT. 

\^l"<>lzS(iLXzi>^ ^ h^^-)l^mi$.Lrz. 
T. -f >5^i"^A^<t«!)m (I TOM) d 
n*x-;/5^>i/LT. iS^f|®8 1 2^:5^5^^/^. (0 

8 (E) ) 

CA±©i -5 IC LT. i®3!IT F Tfjfm^tStltz. 
CO 1 2 9] 

C0McDfe!^;&8t^] 

C0 1] liM^JWXS^^T 

m 2 ] i53iE«»jrox§ ^^r. 

C0 3] mmfpn-y^jimmizmyji^-^oyi^^m^^ 

C0 4] IIM«»J<0fPSlgS:5^r. 

m 6 ] mmnm^^^^. 

C0 7 ] i^^e^jcDi^B^isjXi iz-D^^x^-r. 
ma] mm&\(Dfmj:m ^^r. 

C0 9] llje#il©TFTCOSttS«BE»*r*-r. 

c?^«s»?«] 



11... 




1 2 • • • 




1 3 • • • 




14... 




1 5 • • • 




2 1 • • • 




2 0 • • • 




11... 





(13) 



¥07-1 83540 



10 4- • -gtt® 

1 0 5 • • • mmmm 

10 6 • • • y-f hMS 

1 0 9 • • • mmm 

1 0 8 • • • K U"f 



10 9- 
110- 

1 1 1 • 
112- 
113- 



mmmM { I TO) 

MM 



(A) 



<B) 



(D) 



t 2 



1 1 



T 



/ 



1 



I 3 



1 



1 4 



13 y— I 6 



1 I 



-1 



(A) 



(B) 



2 t 






■ 







(C) 




4tBB¥07-l 83540 



C B > 



< C > 



< r> > 



c E > 



m3] 



105 



JOS 



o o o 









y 110 




^ / 'I 







= ^ il 



113 113 



















*1< 









[Bi5] 



-503 



-^502 



-504 



501 



EL 



tf--?-* 505- k-:?-* 



[Iil4] 



■207 



205-7 >^ y — 205 



^202 



209 - 



201 



208 



c 3 :> 



211-7 



212 




c :> 



(15) 



45 BaW7-l 83540 




CI27] 



6 3 ivmmm) 



6 2 CK^-r 





(A) 



^ " ^ r ■ ^ rr ^ ■" 



[1^81 

801 /— 802 /— 803 



y — gOZ / — t. 



(B) 



807 



805 



•804 



(C) 




810 



809 



(16) 



If MT07-183540 



902 




(B) 



(50 Int. ci. 6 mitm ^fp^mmm^ fi msm^mm 

HO 1 L 21/26 

21/268 Z 
27/12 R 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



\J COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




